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Introduction Importance of the Study and Earlier Research
In low and middle income countries, almost 10 per cent of girls become mothers by the age of 16 years.
In sub-Saharan Africa and South-central and South-east Asia the percentages are higher (WHO website).
Of the world's population, 27 per cent is in the age group 10-24 years (PRB, 2006) . The high incidence of early childbearing and the large population of adolescent s demands in-depth study. In many societies the mistaken assumption prevails that the onset of menarche signals reproductive maturity. Medical research too suggests that 12-18 per cent pelvic growth takes place after menarche. In western societies, teenage pregnancy is considered a major social problem, mainly due to premarital sexual relationships. In eastern societies marriages take place during adolescence and hence sexual relati onships commence at a younger age.
In South Asia, marriage is a social norm and childbirth is expected soon thereafter. The percent age of women giving birth by the age of 20 is as high as 22 in less developed countries. It is 28 per cent in India (PRB, 2006) . It is evident from this data that despite the consequences of early motherhood, adolescent pregnancy occurs worldwide, including India.
The age at marriage and age at first birth are important factors that influence the reproductive health of women because of the various biological factors involved in the reproductive cycle of women.
Sexually transmitted infections (STIs) primarily spread through person-to-person sexual contact (WHO, 2007) . The prevalence of sexually transmitted infections is a vital dimension in the field of reproductive and sexual health. STIs are not only widely prevalent but also frequently go undetected and untreated.
It can result in serious reproductive morbidity and mortality.
Women who marry and are sexually active at an early age are more prone to suffer sexually transmitted infections due to their physiological susceptibility to infections, incomplete growth and lack of awareness than those who are older when they start having sexual relations and bearing children.
Young women are particularly susceptible to sexually transmitted infections because they have fewer Women who start childbearing at an early age are more likely to suffer from anemia due to lack of adequate nutrition. Pregnant teenage girls require nutrition over and above the nutritional demand for their adolescent growth. These factors together cause poor nutritional status to pregnant adolescent (Jejeebhoy, 1998; Ramachandran, 1989) . Further, women who start childbearing at an early ages have no control over fertility due to lack of negotiating skills with their partner or within the family about using contracepti on. This result s in high fertility at shorter intervals. Repeated childbearing at shorter intervals make women more vulnerable to anemia.
It is known from earlier studies that lack of knowledge and use of contraception and health care services are common among adolescent women (Rashid, 2006; Narzary, 2009 ). In addition to physiological susceptibility, low levels of awareness make adolescent women vulnerable to anemia and STIs.
Earlier studies have brought out that the prevalence of anemia is higher among women who started childbearing at adolescence than among women who started childbearing at later ages (Jolly et al., 2000; Igwegbe and Udigwe, 2001; Al -Ramahi and Saleh, 2006; Trivedi and Pasrija, 2007) . However, some studies have also shown that anemia is common among both teenage and adult mothers (Mahfouz et al., 1995; Kumar et al., 2007) . Similarly, in the case of prevalence of STIs, a review of existing literature reveals that adolescent women are at higher risk than adult women (Lao and Ho, 1997; Sharma et al., 2001) . It is also evident that socio-economic and other demographic factors have close association with the prevalence of anemia and STIs (IIPS., 2000; Prasad et al., 2005 ). An insight into earlier literature necessitates focus on these aspects in an environment where early marriage and childbearing are common. Therefore, this study aims to concentrate on these factors and study the situation in India.
An overview of earlier literature showed that most of the research was conducted in developed and African countries, whereas the problem of adolescent pregnancy and its consequences are acute in South Asian countries, particularly India. Moreover, most of these studies are based on either hospital records or small samples, from which it would be difficult to arrive at any reasonable conclusion.
Therefore, there is a need to study the effect of adolescent pregnancy on the prevalence of anemia and STIs at the community level using a nationally representative sample. For this purpose, this study aims to use data from the National Family Health Survey-3, India.
Data and Methodology
Data Source
As mentioned earlier, this study uses data from the National Family Health Survey-3 (NFHS-3), India that was carried out in 2005-06. The NFHS-3 is a nationally representative sample that covered 29
states. In NFHS-3 information was collected on sexually transmitted diseases (ST Ds) from women who had sex whether they had an STD, a genital sore or ulcer or experienced any abnormal (for men) or bad smelling discharge (for women) in the last 12 months. Abnormal genital discharge and genital sore/ ulcer have been shown to be useful in identifying ST Ds. In the case of anemia, NFHS-3 undertook direct measurement of hemoglobin levels of married women in the age group 15-49. Anemia levels were recorded for women who stayed in the household the night before the i nterview not for Nagaland.
Based on the test, three levels of severity of anemia were distinguished: mild anemia (10.0-10.9g/dl for pregnant women, 10.0-11.9g/dl for non-pregnant women), moderate anemia (7.0-9.9g/dl) and severe anemia (less than 7.0g/dl). Appropriate adjustments were made for women living in altitudes above 1000 meters and respondents who smoke , since both these groups require more hemoglobin in their blood (Center for Disease Control and Prevention, 1998) . However in the present study, information collected from ever married women who had at least one birth is used to see the influence of age of the women at first birth on the prevalence of STDs and anemia.
Dependent Variables
In NFHS-3, ST Ds and symptoms of ST Ds are measured as per cent of women experiencing a specific illness during a 12-month period preceding the survey. The prevalence of ST Ds and symptoms of ST Ds are pooled together to form one variable i .e., whether or not the respondents experienced any STD/symptoms of ST D, since the percent age of women suffering from ST Ds and those who reported genital sore/ ulcer was very small. In the case of anemia, the variable is categorised as whether or not they had any anemia and is used for the multivariate analyses.
Independent variables
Several co-variates were examined because they may mediate maternal age and prevalence of STDs and anemia. The mother's age at the time of childbirth is categorised into two i.e., women who had their first child at 19 years or below (adolescent mothers) and women who had their first birth at 20 years and above (adult mothers). It is important to control for number of children because it is highly correlated with maternal age. First pregnancies carry risk independent irrespective of maternal age (Mishra and Ramanathan, 2002) and adolescents rather than older women are more likely to face risk in their first pregnancy. This variable is categorised between having had one child, two children, three children ever born and having had four or more children. Educati on is associated with the prevalence of STDs and anemia (IIPS, 2000; Prasad et al., 2005) and teenage pregnancy is concentrated among adolescents with low levels of education. This variable is dichotomised into none and some education.
Work status of women was included in the analysis because of its close association with higher prevalence of morbidity and anemia due to dual burden as homemakers and work outside home.
Further adolescent mothers have limited employment opportunities associated with low levels of education. Wealth status of the households is included due to the fact that women who marry at early ages are generally from low income families. Moreover, prevalence of infection and anemia are common among poor women. Cultural factors such as caste and religion tend to influence the age at marriage for girls and is included in the multivariate analyses.
Exposure to mass media may have an influence on the prevalence of ST Ds and anemia because it provides knowledge and awareness of availability and use of contraceptives as well as nutrition. Apart from these, the use of contraception and awareness of ST Ds were included in the analysis of STDs due to its close association with prevalence of STIs. Anemia may increase the risk of STIs; hence prevalence of anemia is controlled in the analysis on ST Ds. The Body Mass Index (BMI) of women is controlled in the analysis due to the fact that early pregnancy plays a vital role in determining BMI of women. Termination of pregnancy may make women more susceptible to anemia due to blood loss during fetal loss and is controlled in the multivariate analyses. It is often reported that domestic violence is common among adolescent women. Spousal violence is strongly associated with prevalence of anemia and STDs, particularly among younger women (Silverman et al., 2007; Weiss et al., 2008; Dude, 2009; Ackerson and Subramaniam, 2009; Pandey et al., 2009) . Hence the effect of spousal violence is also controlled in order to see the net effect of maternal age on the prevalence of anemia and STDs.
Statistical Analysis
Initially, cross tabulations were used to examine the bivariable relationships between dependent variables and place of residence. In the second stage, cross-tabulations were prepared to understand the association of young maternal age and prevalence of anemia and ST Ds by place of residence. No test of significance was conducted on these statistics.
For multivariate analyses, logistic regression models were used. Analyses were conducted for urban and rural areas separately. In the multivariate analysis of prevalence of ST Ds/symptoms of ST Ds, three models were used. The first model included all the explanatory variables described above except prevalence of anemia and spousal violence, the second model included the prevalence of anemia. While introducing anemia variable in the model, the sample size reduced significantly since information on anemia was not collected for Nagaland. Similarly, in the third model spousal violence was included as an explanatory variable. Here too, number of women in the analysis was reduced because information on violence was collected from only one woman in the household if there was more than one eligible woman. Due to these large differences in the sample size, it was decided to use three models in the analysis. In the case of anemia, two models were used for the same reason. The first model excluded spousal violence variable and the second model controlled for spousal violence.
Results
Prevalence of Anemia and Sexually Transmitted Diseases
The percent age distribution of level of anemia among urban and rural women clearly exhibit s that level of anemia, irrespective of its severity levels, is higher among rural women as compared to urban women (Table 1) . It is also evident from the results that per cent of women who suffered any STD is higher among rural women than urban women. The same trend is observed in the case of symptoms of STDs i.e., genital sore/ulcer and genital discharge in the last 12 months. years or younger are significantly more likely than women aged 20 years and above to suffer from anemia, the effect is statistically significant at a less significant level (P<0.10). However, with the introduction of spousal violence variable in the model, the stat istical significance of maternal age vanished (Table 3 ).
The effect of control variables show that women who have four or more children ever born and women living in the southern and eastern regions have higher odds for anemia prevalence as compared to women who have one child ever born and live in the northern region. Women from wealthier households, non-Hindus, women with higher BMI and working women face lower risk of anemia than women in the respective reference categories. Experience of different forms of spousal violence does not have any significant influence in the model. The results do not vary much among models.
Role of Maternal Age on Anemia in Rural Areas:
Maternal age has not had any significant influence on the prevalence of anemia in rural areas in both the models. Educated women, working women, women from wealthier households, non-Hindu women, women of OBC and other caste groups, women who have exposure to mass media and women with higher BMI are less likely to be anemic than illiterate, non-working, poor, Hindu, SC/ST women, women who had no exposure to mass media and women with low BMI. Women who consume fruits daily are less likely to have anemia than women who do not consume fruits at all. The region in which women live appears to be a strong significant predictor for prevalence of anemia. 
Role of Maternal Age on STDs in Urban Areas
Role of Maternal Age on STDs in Rural Areas:
As seen in urban areas, in rural areas too, maternal age has a significant relationship with the reporting of STDs. Adolescent mothers are almost 1.1 times more likely to report STDs than adult mothers in model 1 and model 2. However when spousal violence is introduced in the model, the statistical significance of maternal age gets eliminated. A trend similar to the effect of other independent variables in urban areas is noticed. Experience of any form of violence increases the risk of reporting of sexually transmitted diseases and the effect is highly significant for all forms of spousal violence (p<0.000).
Discussion and Implications
The results show that there is a relationship between maternal age and the prevalence of anemia in both urban and rural areas. The reason behind this negative relationship could be that adolescence is the period when important physiological and psychological growth takes place. Childbearing at such an early age may expose women to the risk of anemia due to the competition for nutrients between their growth and pregnancy. Studies have shown that women who start childbearing at early ages tend to go for repeated childbearing at short intervals. This rapid childbearing during a short span makes women more vulnerable to anemia. Maternal age has a greater influence on the prevalence of STDs in both urban and rural areas. A plausible explanation for the higher prevalence of STDs among adolescent mothers could be that adolescence is the stage when most of the growth of the reproductive tract takes place. Starting a sexual relationship and childbearing before reaching biological maturity could adversely affect the reproductive and sexual health of adolescents. Further, adolescents in general have fewer antibodies to fight against infections (Prasad et al., 2005) . Hence, physiological susceptibility to infections makes younger women more vulnerable to infections. Studies have found that women who marry and give birth at early ages often experience spousal violence (Hamid et al., 2009) due to lack of autonomy within the family which make s women more vulnerable to STIs and anemia. The results clearly show that there is a need to raise the age at marriage and thereby the age at first birth for women. The status of women within the family needs to strengthened to increase the decision making power which would help women negotiate on their marriage and within the marriage, about contraception and health care. It is also important to educate parents about the need for female education, consequences of early marriage and childbearing and advantages of delayed childbearing.
The emphasis should be laid on educating the family members, particularly men and mothers-in-law who are the decision makers for newly married women especially young women. Female education is an important dimension to concentrate on in order to raise the age at marriage as well as the status of women. Further, adolescent women's health needs are different from those of adult women. Therefore attention should be paid to strengthen adolescent reproductive sexual health programmes.
electric fan, a radio/transistor, a black and white television, a colour television, a sewing machine, a mobile phone, any other telephone, a computer, a refrigerator, a watch or clock, a bicycle, a motor cycle or scooter, an animal-drawn cart, a car, a water pump, a thresher and a tractor. Each household asset was assigned a weight generated through principal component analysis, and the resulting asset scores were standardized in relation to a normal distribution with a mean zero and standard deviation one (Gwatkin et al., 2000) . Each household was then assigned a score for each asset, and the scores were summed for each household; individuals were ranked according to the score of the household in which they reside. The sample was then divided into quintiles i.e., five groups with an equal number of individuals in each. In NFHS-3, one wealth index was developed for the whole sample. Thus, at the national level, 20 per cent of the household population was in each wealth quintile although this was not necessarily true at the state level.
Body Mass Index
NFHS-3 collected information on the height and weight of women in the age group of 15-49 and men aged 15-54. The height and weight measurements were used to calculate the BMI. The BMI is defined as weight in kilograms divided by height in meters squared (kg/m 2 ). This index excludes women who were pregnant at the time of survey and women who gave birth during the two months preceding the survey. A cut -off point of 18.5 is used to define thinness or acute under-nutrition and a BMI of 25 or above indicates overweight and obesity.
Exposure to Mass Media
In NFHS-3, respondent's media exposure was measured by asking men and women about the frequency (almost every day; at least once in a week; less than once in a week; or not at all) with which they read a newspaper or magazine, watch television or listen to radio. In addition, all respondents were asked whether 'usually go to a cinema hall or theatre to see a movie at least once in a month. In the present research work, exposure to newspaper, radio and television were considered. If the respondent was exposed to at least one of these, then they were considered to have had some exposure to mass media and if the respondent was not at all exposed to any of the exposure indicators concerned, then they were considered as not exposed to mass media at all.
